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本研究通过表位展示 HBV core颗粒免疫的方式，研制出四株 HBV基因型特



















    
试剂可以在一步加样后 20 分钟得到检测结果。随后对该试剂进行全面的评价。
GT-LFIA可以区分 A/B/C/D四种基因型，试剂分析灵敏度为 2.5-10 IU/mL。以直
接测序为对照，该试剂检测 456例临床标本总体分型成功率，分型准确率以及检
测一致性分别为 96.27%（94.10-97.81）, 99.54%（98.36-99.94）, 以及 95.83%（93.57-
97.47）。在 21例接受核苷类似物治疗的临床慢乙肝患者中，在随访过程中 HBV 
DNA阴性的标本无法使用传统方法获得基因型结果，而 GT-LFIA试剂可以成功
分型，并且结果与病人基线标本使用测序或者 GT-LFIA 检测结果一致。另外，
在来自一般人群筛选出 HBsAg阳性的 324 份标本中，GT-LFIA 检测出其中 271
份（83.6%; 95% CI, 79.2–87.5%），显著高于 s区测序法 213份（65.7%; 95% CI, 
60.3–70.9%）（p<0.001）。两种方法的符合率为 98.0% ( 95% CI, 94.9–99.2%)。
当 HBV DNA < 10 IU/mL或者为 10-1000 IU/mL时，GT-LFIA分型率显著高于测








肝炎病毒核心抗体（Antibody against hepatitis B core protein, Anti-HBc）是五个经







140例来自全国多中心的 HBeAg阳性慢乙肝病人，接受 48周 PEG-IFN治疗















    
p<0.001）和 AST（R=0.36，p<0.001）呈现显著正相关，而与反应病毒水平的指
标 HBsAg（R=-0.19，p=0.025）和 HBV DNA（R=-0.25，p=0.003）呈现显著负相
关。治疗过程中，qAnti-HBc 是唯一可以同时独立预测血清学应答[SR（1 log10 
IU/mL increment, OR, 5.732, 95% CI, 1.584-20.743, p=0.008）], 病毒学应答[VR（OR, 
6.009, 95% CI, 1.544-23.378, p=0.010）]和联合应答[CR（OR, 4.56, 95% CI, 1.29-
16.19, p=0.019）]的基线指标。以 30,000 IU/mL为 cutoff值，基线 qAnti-HBc水
平高的病人有显著更高的 SR 率（46% vs 18.9%, RR, 2.44, 95% CI, 1.44-4.11, 
p<0.001)，VR率（38% vs 13.3% , RR, 2.85, 95% CI, 1.51-5.38, p<0.01)和 CR率





HBc 水平在 IC 和抗病毒治疗后有持续应答的 HBeAg 阴性慢乙肝患者随访终点
中显著低于 HBeAg 阳性和阴性慢乙肝患者（p<0.001）。使用 qAnti-HBc 可以有
效区分 CHB和 IC, （AUROC, 0.947, 95% CI 0.86-0.97, p<0.0001）；另外，使用
qAnti-HBc 同样可以有效区分持续应答的 HBeAg 阴性慢乙肝患者与未治疗的
HBeAg阴性慢乙肝患者（AUROC, 0.928, 95% CI 0.89-0.97, p<0.0001）。 
综上所述，本研究在多中心大样本队列研究中进一步证明了基线 qAnti-HBc
水平可以有效预测慢乙肝病人接受 PEG-IFN 的治疗应答效果。另外，初步研究
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Abstract 
The hepatitis B virus (HBV) is a serious, worldwide public health problem because 
HBV infection can cause hepatitis, liver cirrhosis (LC) and hepatocellular carcinoma 
(HCC), resulting in more than one million deaths annually. In the clinical diagnostic of 
HBV infection, different HBV related biomarkers reflect the production of virus, virus 
polymorphism, and the host immune response, in order to fully understand the disease 
status of HBV infection, predict natural progression and treatment response, monitor 
the disease progression and effection of therapy, therefore play an critical role in 
guiding management and threatment of HBV infection. Currently, the detection 
methods for biomarkers reflecting the production of virus, as HBsAg, HBV DNA and 
HBeAg are relatively mature, and the commercial assays are enough excellent to be 
widely applied. However, the detection of HBV genotype that reflect the virus 
polymorphism can not be applied widly because of the limitation of the detection 
methodology. In addition, currently, there is no effect biomarker for host immune 
response, and our previously study revealed that Anti-HBc quantification level is a 
potential new biomarker for host immune response. Therefore, in this thesis, we focused 
on the two important topics in the field of clinical diagnosis and monitoring of hepatitis 
B infection. The thesis was consist of two parts of study. 
The first study was aimed to develop a novel fast HBV genotyping assay. HBV has 
been classified into 8 different genotypes (A–H) as determined by whole-genome 
sequence heterogeneity exceeding 8%. The different genotypes exhibit distinct 
geographic distribution characteristics, and the HBV genotypes A/D and B/C represent 
the predominant epidemic strains in Europe/North America and Asia. Evidence from 
clinical studies indicates that the HBV genotype significantly influences the natural 
history, liver disease progression and antiviral treatment response, and it is of great 
clinical significance in guiding management and clinical therapy of HBV carriers. 
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tests (NATs) for genotype-specific sequences, including direct whole genome 
sequencing followed by phylogenetic analysis, reverse hybridization methods, 
restriction fragment polymorphisms, oligonucleotide microarray chips and real-time 
PCR. However, NAT-based techniques are expensive, time-consuming and 
inconvenient, given the requirement for a DNA extraction procedure. 
In this study, with HBV core particle displayed epitopes for immunization, we 
developed four HBV genotype specific monoclonal antibodies (mAbs) 2B2, 16D12, 
6H3 and 3E6. The reaction patteren of the four mAbs can effectively differentiate HBV 
genotype A/B/C/D. With the four mAbs, we further developed a fast fluorescent lateral-
flow immunoassay (GT-LFIA) with six detection band. HBV genotype A/B/C/D can be 
differentiated according to the different reaction patteren. We also developed a matched 
scanning luminoscope for detection the position and intensity of fluorescent signal peak, 
and the genotyping results could be automatically presented according to a judgment 
flowchart constructed with software. The assay can present the genotyping result with 
a one-step operation and with 20 minuts. Then, the new assay was fully evaluated. The 
GT-LFIA assay can differentiate four genotypes including HBV A, B, C and D, and the 
analytical sensitivity were 2.5-10 IU/mL. Compared with direct sequencing, the 
genotype-differentiable rate, correct rate and concordance rate of the GT-LFIA assay 
were 96.27% (94.10-97.81), 99.54% (98.36-99.94) and 95.83% (93.57-97.47) in 
detecting 456 clinical samples. In the 21 patients receiving nucleos(t)ide analogue 
therapy, for end-of-treatment specimens that were HBV DNA undetectable and were 
not applicable for DNA-dependent genotyping, the GT-LFIA presented genotyping 
results that were consistent with those obtained in pretreatment specimens by viral 
genome sequencing and the GT-LFIA. In addition, in 324 samples from HBsAg positive 
carriers screened from general population, the GT-LFIA got 271 (83.6%; 95% CI, 79.2–
87.5%) results and significantly more than 213 (65.7%; 95% CI, 60.3–70.9%) that 
was observed with s gene sequencing (p<0.001). The concordance rate of the two 
methods was 98.0% (95% CI, 94.9–99.2%), and the genotyping rate was siginicantly 
higher (53.5% vs 2.3%, p<0.001; 85.3% vs 70.6%, p<0.001) than sequencing in 
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